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(54) A particulate trap for a diesel engine 

(57) A particulate trap for a di esel engine in which at 
least two nonwoven sheets (la, 1b) made of heat-dura- 
ble metallic fibers and at least two corrugated plates 
(2a,2b) made of heat-durat)ie metal having a wkfth 
smaller than that of the nonwoven sheets are alternately 
overlaid in the thicknesswise direction with each other in 
a spiral manner, and one surface of one of the nonwo- 
ven sheets and one surface of the other of the nonwo- 
ven sheets are in close contact and are continuously 
wekled to each other along the upstream edges thereof 
as seen from the flowing direction of the exhaust gas so 
that a first space (SI) closed along the upstream edges 
and opened along the downstream edges is formed 
between the nonwoven sheets via one of the corrugated 
plates, and the other surface of the one nonwoven sheet 
and the other surface of the other nonwoven sheet are 
in close contact and are continuously welded to each 
other along the down stream edges thereof as seen 
from the flowing direction of the exhaust gas so that a 
second space (S2) closed along the downstream edges 
and opened along the upstream edges is formed 
between the nonwoven sheets via the other of the cor- 
rugated plates, is disclosed. In the particulate trap, the 
difference in width between the nonwoven sheet and 
the corrugated plate is larger in a central zone of the 
particulate trap than in the circumferential zone thereof. 



Fig.10 




SI 2a 2b 1a* lb* 



Printod by Xerox (UK) Business Seivices 
2.15.8/3.4 



EP0 821 145 A1 



Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a particulate trap 
for a diesel engine. 

2. Description of the Related Art 

Exhaust gas from a diesel engine contains harmful 
particulates mainly composed of carbon, which must be 
removed and not discharged into the atmosphere. For 
this purpose, a particulate trap is provided in an exhaust 
system of a diesel engine. Since such a particulate trap 
causes a large exhaust resistance as the amount of 
trapped particulates increases, it is necessary to period- 
ically burn the trapped particulates, using heat of the 
exhaust gas or the like, so that the particulate trap is 
regenerated. 

Accordingly, the particulate trap is required to be 
excellent in its temperature-up characteristic and its 
thermal durability. Japanese Unexamined Patent Pulali- 
cation (Kbkai) No. 7-51522 discloses a particulate trap 
made from a nonwoven sheet of heat-durable metallic 
fibers. 

Basically, tiie particulate trap is required to have a 
sufficient exhaust-gas permeability and mechanical 
strength. Since the metallic fiber nonwoven sheet itself 
does not have a high rigidity, it is impossible to construct 
a particulate trap having a sufficient exhaust-gas per- 
meability and mechanical strength by the metallic fiber 
nonwoven sheet alone. Therefore, it is proposed to con- 
struct the particulate trap by using a corrugated plate 
made of heat-durable metal having a sufficient rigidity 
together with the metallic fiber nonwoven sheet. 

Generally speaking, as shown in Figs. 1 and 2. this 
particulate trap has a structure wherein two metallic 
fiber nonwoven sheets and two corrugated plates, hav- 
ing a shorter width than that of the metallic fiber nonwo- 
ven sheets, are alternately overlaid in a spiral manner In 
the thicknesswise direction. In this particulate trap, one 
surface of one metallic f it)er nonwoven sheet and one 
surface of the other sheet are closely in contact and 
continuously welded with each other along the 
upstream edges tiiereof as seen in the flowing direction 
of the exhaust gas so that a first space closed along the 
upstream edges and opened along the downstream 
edges is formed between the two metallic fiber nonwo- 
ven sheets via one conjugated plate. On the otiier hand, 
the other surface of one metallic fiber nonwoven sheet 
and the other surface of the other sheet are closely in 
contact and continuously welded with each other along 
the down stream edges thereof as seen in the flowing 
direction of the exhaust gas so that a second space 
closed along the downstream edges and opened along 
the upstream edges is formed between the two metallic 



fiber nonwoven sheets via the other corrugated plate. 

TTiis particulate trap is capable of trapping particu- 
lates in the metallic fiber nonwoven sheet when the 
exhaust gas flowing in the second space from tiie 

5 upstream side passes through the metallic fiber nonwo- 
ven sheet in the tiiicknesswise direction Into the first 
space. Thus, this particulate frap is excellent in temper- 
ature-up characteristic and heat-durability and has suf- 
ficient exhaust-gas permeability and mechanical 

10 strength. 

However, in this particulate trap, a welded part 
between the metallic fiber nonwoven sheets in a central 
zone is bent to have a small radius of curvature and thus 
an extremely large bending stress is generated therein. 

IS Whereby the welding part is liable to be easily broken as 
shown by an arrow in Fig. 3 which is an enlarged view of 
tiie central zone in Fig. 1 , resulting in tiie communica- 
tion of the first space witii the upstream side open and 
that of the second space with tiie downsti'eam side 

20 open in tiie central zone. Thereby, the particulates in tiie 
exhaust gas passing through the central zone cannot be 
trapped so tiiat tiie particulate-trapping efficiency dete- 
riorates. 

ss SUMMARY OF THE INVENTION 

TTierefore, an object of tiie present invention is to 
realize a high particulate-trapping efficiency in a partic- 
ulate trap for a diesel engine having a structure wherein 
30 at least two nonwoven sheets made of heat-durable 
metallic fibers and at least two corrugated plates made 
of heat-durable metal are alternately overlaid in the 
tiiicknesswise direction witii each other in a spiral man- 
ner. 

35 According to the present Invention, there is pro- 
vided a first particulate trap for a diesel engine, wherein 
at least two nonwoven sheets made of heat-durable 
metallic fibers and at least two corrugated plates made 
of heat-durable metal having a widtti smaller than tiiat of 

40 the nonwoven sheets are alternately overlaid in the 
thicknesswise direction with each other in a spiral man- 
ner, and one surface of one of tiie nonwoven sheets and 
one surface of the other of the nonwoven sheets are 
closely in contact and continuously welded with each 

45 other along the upstream edges thereof as seen in the 
flowing direction of tiie exhaust gas so that a first space 
closed along tiie upsti-eam edges and opened along tiie 
downstream edges is formed between the nonwoven 
sheets via one of tiie conugated plates, and tiie ottier 

50 surface of the one nonwoven sheet and tiie other sur- 
face of the other nonwoven sheet are closely in contact 
and continuously welded with each other along tiie 
down stream edges thereof as seen in the flowing direc- 
tion of tiie exhaust gas so tiiat a second space closed 

55 along tiie downsti'eam edges and opened along the 
upstream edges is formed between tiie nonwoven 
sheets via the other of tiie conjugated plates, character- 
ized in ttiat the difference in widtii between the nonwo- 
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ven sheet and the corrugated plate is larger in a central 
zone of the particulate trap than in the circumferential 
zone thereof. 

According to the present invention, there is pro- 
vided a second particulate trap for a diesel engine, 
wherein at least two nonwoven sheets made of heat- 
durable metallic fbers and at least two corrugated 
plates made of heat-durable metal having a width 
smaller than that of the nonwoven sheets are alternately 
overlaid in the tNcknesswise direction with each other In 
a spiral manner, and one surface of one of the nonwo- 
ven sheets and one sur^ce of the other of the nonwo- 
ven sheets are closely in contact and continuously 
welded with each other along the upstream edges 
thereof as seen in the flowing direction of the exhaust 
gas so that a first space closed along the upstream 
edges and opened along the downstream edges is 
formed between the nonwoven sheets via one of the 
conxjgated plates, and the other surface of the one non- 
woven sheet and the other surface of the other nonwo- 
ven sheet are closely in contact and continuously 
welded with each other along the down stream edges 
thereof as seen in the flowing direction of the exhaust 
gas so that a second space closed along the down- 
stream edges and opened along the upstream edges is 
formed between the nonwoven sheets via the other of 
the corrugated plates, characterized in that a wave- 
height of the corrugated plate is smaller in the central 
zone of the particulate trap than in the circumferential 
zone thereof. 

According to the present invention, there is pro- 
vided a third particulate trap for a diesel engine, wherein 
at least two nonwoven sheets made of heat-durat}le 
metallic fibers and at least two corrugated plates made 
of heat-durable metal having a width smaller than that of 
the nonwoven sheets are alternately overlaid in the 
thicknesswise direction with each other in a spiral man- 
ner, and one surface of one of the nonwoven sheets and 
one surface of the other of the nonwoven sheets are 
closely in contact and continuously welded with each 
other along the upstream edges thereof as seen in the 
flowing direction of the exhaust gas so that a first space 
closed along the upstream edges and opened along the 
downstream edges is formed between the nonwoven 
sheets via one of the corrugated plates, and the other 
surface of the one nonwoven sheet and the other sur- 
face of the other nonwoven sheet are closely in contact 
and continuously welded with each other along the 
down stream edges thereof as seen in the flowing direc- 
tion of tiie exhaust gas so that a second space closed 
along the downstream edges and opened along the 
upstream edges is formed between the nonwoven 
sheets via the other of the corrugated plates, character- 
ized in that a welded length of the nonwoven sheets in 
the flowing direction of the exhaust gas is longer in the 
central zone of the particulate trap Uian in the circumfer- 
ential zone thereof. 

The present invention will be more fully understood 



from the description of preferred embodiments of the 
invention set forth below, together with the accompany- 
ing drawings. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 
In the drawings: 

Rg. 1 is a front view of a particulate trap of a usual 

10 type for a diesel engine; 

Rg. 2 is a partially sectioned side view of the partic- 
ulate trap shown in Fig. 1 ; 
Rg. 3 is an enlarged view of a central zone the par- 
ticulate trap shown in Fig. 1 ; 

IS Rg. 4 is an enlarged sectional view of a welded part 
between two nonwoven sheets according to a first 
embodiment of the present invention; 
Rg. 5 is a diagrammatic developed plan view of a 
conrugated plate used for the first embodiment of 

20 the present invention; 

Rg. 6 is an enlarged sectional view of a welded part 
between two nonwoven sheets. according to a sec- 
ond embodiment of the present invention; 
Rg. 7 is a diagrammatic developed plan view of a 

25 nonwoven sheet used for the second embodiment 
of the present invention; 

Rg. 8 is an enlarged sectional view of a welded part 
between two nonwoven sheets according to a third - 
embodiment of the present invention; ^. , 

30 Rg. 9 is a diagrammatic side view of a con-ugated 
plate used for the third embodiment of the present 
invention; 

Rg. 10 is an illustration of a fourth embodiment of 
the present invention, corresponding to Fig. 1 ; and 
35 Rg. 11 is an enlarged sectional view of a welded 

part between two nonwoven sheets according to , 
the fifth embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED ElVIBODlMENT 

40 

Rg. 1 is a front view of a conventional particulate 
trap for a diesel engine constructed of nonwoven sheets 
made of heat-durable metallic fibers and corrugated 
plates made of heat-durable metal. Fig. 2 is a partially- 

45 sectioned side view of Fig. 1 . As shown in these figures, 
a body of this particulate trap is constructed by a pair of 
nonwoven sheets la, 1 b and a pair of corrugated plates 
2a, 2b alternately overlaid with each other in the thick- 
nesswise direction in a spiral manner The heat-durable 

so metallic fiber composing the nonwoven sheet and the 
metal forming the corrugated plate may be an alloy of 
Fe-Cr-Al or Ni-Cr-Al. The particulate trap thus struc- 
tured is accommodated in a cylindrical casing 3. In such 
a manner, the body of the particulate trap is formed from 

55 tiie nonwoven sheet 1a. lb of heat-durable metallic fib- 
ers and the corrugated plates 2a. 2b of heat-durable 
metal, whereby the particulate trap is excellent in tem- 
pa-ature-up characteristic and heat-durability when the 



3 



5 

same is regenerated. 

A width W2 of the corrugated plate 2a, 2b is smaller 
than that W1 of the nonwoven sheet la, lb. One surface 
of one nonwoven sheet la and one surface of the other 
sheet 1 b are closely in contact and continuously welded 5 
with each other along the upstream edges thereof as 
seen in the flowing direction of an exhaust gas to be 
treated shown in an arrow, whereby a first space SI is 
fbrmed between the two nonwoven sheets la and lb 
via one corrugated plate 2a, which Is ctosed along the io 
upstream edges and opened along the downstream 
edges. On the other hand, the other surface of one non- 
woven sheet la and the other surface of the other non- 
woven sheet 1b are closely in contact and continuously 
welded with each other along the downstream edges is 
thereof as seen in the flowing direction of the exhaust 
gas. whereby a second space S2 is formed between the 
two nonwoven sheets 1a and lb via the other conru- 
gated plate 2b. which is closed along the downstream 
edges and opened along the upstream edges. 20 

This particulate trap has a sufficient exhaust-gas 
permeability, because the exhaust gas to be treated 
flows into the second space S2 from the exterior on the 
upstream side, then passes through the nonwoven 
sheets la and lb in the radial direction into the first ss 
space Si . and finally flows out from the first space Si to 
the exterior on the downstream side. In such a manner, 
the corrugated plates 2a, 2b can provide the particulate 
trap not only with a favorable exhaust-gas permeability 
but also with a sufficient mechanical strength although 30 
the nonwoven sheets la, lb have an inferior rigidity 

The present invention is the improvement of the 
welded part between both the nonwoven sheets In the 
conventional particulate trap having the above struc- 
ture. Fig. 4 is an enlarged sectional view of a welded 35 
part between nonwoven sheets according to a first 
embodiment of the present invention. As stated before, 
the two nonwoven sheets la and lb are closely in con- 
tact and welded with each other along the downstream 
and upstream edges as seen in the flowing direction of 40 
the exhaust gas. A length of the welded part is shown by 
L1, In this embodiment, the two nonwoven sheets la 
and lb have a constant width throughout the length 
thereof, but the two corrugated plates 2a' and 2b* have 
a width smaller in the central zone of the particulate trap 4s 
than in the circumferential zone thereof. Fig. 5 is a dia- 
grammatic developed-plan view of the corrugated 
plates 2a' and 2b' of this embodiment, wherein a width 
W2' thereof positioned in the central zone of the partic- 
ulate trap is smaller than that W2 positioned in the dr- so 
cumferential zone. 

According to such a structure, a bending angle 02 
of the nonwoven sheets in the central zone of the partic- 
ulate trap, which angle is made when botii flie nonwo- 
ven sheets are closely in contact and welded with each ss 
other is smaller than a bending angle 91 of the nonwo- 
ven sheets in the circumferential zone. Thereby, the 
residual stress due to the bending of flie nonwoven 
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sheets in the central zonie of the particulate trap can be 
made small, and thus the welded part therein is hardly 
separated. In addition, a length i2 of a portion from tiie 
edge of the corrugated plate to the welded part of the 
nonwoven sheets in the central zone of the particulate 
trap becomes longer than a length ^^ in the circumfer- 
ential zone thereof. There is no con-ugated plate in the 
portion, so that flie longer this portion becomes, the 
higher the degree of freedom in flie deformation thereof 
becomes. Thus, the welded part between both the non- 
woven sheets in tiie central zone of the particulate trap 
according to this embodiment is separated with more 
difficulty than that in the prior art. Therefore, even 
though the two nonwoven sheets are spirally wound 
wrfli a small radius of curvature, the welded part tiiere- 
between is not broken. If ttie length of tfie portion from 
tiie edge of tiie corrugated plate to the welded part is 
lengthened tiiroughout tiie particulate trap, there is a 
risk in that vibration is generated in this portion to result 
in tiie breakage thereof because it easily deforms as 
stated before. The vibration is generated, for example, 
by vehicle vibration or other effects. Therefore, it is 
effective to lengthen this portion solely in the central 
zone of the particulate trap, as in this embodiment. 

Rg. 6 con-esponds to Fig. 4, and illusfrates a sec- 
ond embodiment of the present invention. In tiiis 
embodiment, two corrugated plates 2a, 2b have a con- 
stant widtii, but two nonwoven sheets la', lb' have a 
larger width in the central zone of the particulate trap 
than in the circumferential zone thereof. Fig. 7 is a dia- 
grammatic developed-plan view of the nonwoven 
sheets la' and lb', wherein a width Wr of flie nonwo- 
ven sheets positioned in the central zone is larger than 
the width W1 in the circumferential zone. 

Also in this structure, it is possible to make tiie 
bending angle 02 of the nonwoven sheets In the central 
zone of the particulate trap smaller than the angle 61 in 
the circumferential zone, when both are welded 
togetiier. In addition, a length ^ of flie portion from tiie 
edge of flie corrugated plate to the welded part of the 
nonwoven sheets in the central zone of the particulate 
trap is longer than length /I in tiie circumferential zone 
thereof. Thus, similar to tiie first embodiment, tiie 
welded part between both the nonwoven sheets in the 
central zone of the particulate trap is hard to separate 
into individual nonwoven sheets even though they are 
spirally wound with a small radius of cun/ature. 

Fig. 8 corresponds to Fig. 4. and illustrates a third 
embodiment of the present invention. In this embodi- 
ment, two corrugated plates 2a", 2b" and two nonwoven 
sheets la, lb have a constant wkfth, but the two conju- 
gated plates 2a". 2b" have a smaller wave-height in tiie 
central zone of tiie particulate trap than in the circumfer- 
ential zone thereof. Fig, 9 is a diagrammatic developed- 
side view of the corrugated plates 2a" and 2b". wherein 
a wave-height Hr of the con-ugated plate positioned in 
tiie certral zone is smaller ttian ttiat HI thereof posi- 
tioned in the circumferential zone. 
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In this structure, it is possible to make the bending 
angle 02 of the nonwcven sheets in the central zone of 
the particulate trap smaller than that 61 thereof in the 
circumferential zone, when the both are welded 
together. Thus, the welded part between both the non- 5 
woven sheets in the central zone of the particulate trap 
is hard to separate into individual nonwoven sheets 
even though they are spirally wound with a small radius 
of curvature. 

Fig. 10 corresponds to Fig. 1, and illustrates a 10 
fourth embodiment of the present invention. In this 
embodiment, a wave-height of the corrugated plate in 
the central zone of the particulate trap is smaller than 
that of the third embodiment, and becomes zero. In 
other words, the corrugated plate is eliminated in the is 
central zone of the particulate trap. Thus, the central 
zone of the particulate trap Is formed solely with the 
nonwoven sheets in this embodiment so that the above- 
mentioned spaces SI and S2 allowing the exhaust gas 
to pass are not formed in the central zone. Therefore. 20 
the welding of both the nonwoven sheets is unneces- 
sary in the central zone. The prot^lem In which the weld- 
ing part is broken does not occur. 

Fig. 11 corresponds to Fig. 4, and illustrates a fifth 
embodiment of the present invention. In this embodi- 
ment. two nonwoven sheets 1a' and lb* have a larger 
width in the central zone of the particulate trap than in 
the circumferential zone thereof. The difference 
between the present embodiment and the second 
embodiment is that a length 12 of the welded part 30 
between both the nonwoven sheets 1a' and lb' in the 
central zone of the particulate trap is larger than that LI 
in the circumferential zone thereof. 

According to this structure, it is possible to reinforce 
the welded part in the central zone of the particulate 35 
trap more than in the circumferential zone thereof. 
Therefore, the welded part between both the nonwoven 
sheets in the central zone of the particulate trap is not 
separated to individual nonwoven sheets even though 
they are spirally wound with a small radius of curvature. <o 

While the particulate trap is structured with two 
pairs of a nonwoven sheet and a corrugated plate in all 
of the above embodiments, the present invention should 
not be limited thereto, but may include those formed 
with an even number of such pairs. 45 

Thus, according to the particulate traps in ail of the 
above embodiments, the welded part between both the 
nonwoven sheets in the central zone of the particulate 
trap is not separated to individual nonwoven sheets 
even though they are spirally wound with a small radius so 
of curvature, and particulates in the exhaust gas pass- 
ing through the central zone can be reliably trapped, 
resulting in a high particulate-trapping efficiency 

In the first, second, and third embodiments, the dif- 
ference between the width of the nonwoven sheet and 55 
the width of the conugated plate varies gradually so as 
to become maximum at the center point of the particu- 
late trap. Therefore, the larger the bending stress of the 



nonwoven sheets becomes on the basts of the radial 
position of the particulate trap, the smaller the residUcU 
stress of the nonwoven sheets is made. On the other 
hand, in the fifth embodiment, the length of the welded 
part between the nonwoven sheets varies gradually so 
as to become maximum at the center point of the partic- 
ulate trap. Therefore, the larger the bending stress of 
tiie nonwoven sheets becomes on the basis of the radial 
position of ttie particulate trap, the larger the reinforce- 
ment of the welded part is nnade. 

Although the invention has been described with ref- 
erence to specific embodiments thereof, it should be 
apparent that numerous nxxlifications can be made 
tiiereto by those skilled In the art, without departing from 
the t)asic concept and scope of the invention. 

A particulate trap for a diesel engine in which at 
least two nonwoven sheets made of heat-durable metal- 
tic fibers and at least two corrugated plates made of 
heat<lurable metal having a width smaller than that of 
the nonwoven sheets are alternately overlaid in the 
tiiicknesswise direction witii each other in a spiral man- 
ner, and one surface of one of tiie nonwoven sheets and 
one surface of the other of the nonwoven sheets are in 
dose contact and are continuously welded to each 
otiier along the upstream edges thereof as seen from 
the flowing direction of the exhaust gas so that a first ^ 
space closed along ttie upstream edges and opened 
.along the downstream edges Is formed between the v 
nonwoven sheets via one of the corrugated plates, and ^ 
the other surface of the one nonwoven sheet and the - 
other surface of the other nonwoven sheet are in dose 
contact and are continuously welded to each other 
along the down stream edges thereof as seen from the 
flowing direction of the exhaust gas so that a second 
space dosed along the downstream edges and opened 
along the upstream edges is formed between the non- 
woven sheets via the otiier of the corrugated plates, is 
disdosed. In the particulate trap, the difference in width ^ 
between the nonwoven sheet and the corrugated plate 
Is larger in a central zone of the particulate trap than in 
the circumferential zone thereof. 

Claims 

1. A particulate trap for a diesel engine, wherein at 
least two nonwoven sheets made of heat-durable 
metallic fibers and at least two corrugated plates 
made of heat-durable metal having a widtii smaller 
than that of said nonwoven sheets are alternately 
overlaid In tiie thicknesswise direction witii each 
other in a spiral manner, and one surface of one of 
said nonwoven sheets and one surface of the other 
of said nonwoven sheets are in close contact and 
are continuously welded to each other along ttie 
upstream edges thereof as seen from tiie flowing 
direction of tiie exhaust gas so that a first space 
dosed along the upstream edges and opened 
along the downstream edges is formed between 
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said nonwoven sheets via one of said corrugated 
plates, and the other surface of said one nonwoven 
sheet and the other surfece of said other nonwoven 
sheet are In close contact and are continuously 
welded to each other along the downstream edges 
thereof as seen from the flowing direction of the 
exhaust gas so that a second space closed along 
the downstream edges and opened along the 
upstream edges is formed between said nonwoven 
sheets via the other of said corrugated plates, char- 
acterized in that the difference in width between 
said nonwoven sheet and said con-ugated plate is 
larger in a central zone of said particulate trap than 
in the circumferential zone thereof. 

2. A particulate trap according to claim 1 , wherein said 
difference varies gradually so as to becomes maxi- 
mum at the center point of said particulate trap. 

3. A particulate trap according to claim 1 , wherein the 
width of said nonwoven sheet is constant. 

4. A particulate trap according to claim 1 . wherein the 
width of said conrugated plate is constant. 

5. A particulate trap for a diesel engine, wherein at 
least two nonwoven sheets made of heat-durable 
metallic fibers and at least two corrugated plates 
made of heat-durable metal having a width smaller 
than that of said nonwoven sheets are alternately 
overlaid in the thicknesswise direction with each 
other in a spiral manner, and one surface of one of 
said nonwoven sheets and one surface of the other 
of said nonwoven sheets are in close contact and 
are continuously welded to each other along the 
upstream edges thereof as seen from the flowing 
direction of the exhaust gas so that a first space 
closed along the upstream edges and opened 
along the downstream edges is formed between 
said nonwoven sheets via one of said corrugated 
plates, and the other surface of said one nonwoven 
sheet and the other surface of said other nonwoven 
sheet are in dose contact and are continuously 
welded to each other along the downstream edges 
thereof as seen from the flowing direction of the 
exhaust gas so that a second space closed along 
the downstream edges and opened along the 
upstream edges is formed between said nonwoven 
sheets via the other of said corrugated plates, char- 
acterized in tiiat a wave-height of said corrugated 
plate is smaller In the central zone of said particu- 
late trap than in the circumferential zone thereof. 



7. A particulate ti^p for a diesel engine, wherein at 
least two nonwoven sheets made of heat-durable 
metallic fibers and at least two corrugated plates 
made of heat-durable metal having a width smaller 
5 than that of said nonwoven sheets are alternately 

overlaid in tiie thicknesswise direction with each 
other in a spiral manner, and one surface of one of 
said nonwoven sheets and one surface of the other 
of said nonwoven sheets are in close contact and 
10 are continuously welded to each other along the 
upsti-eam edges thereof as seen from tiie flowing 
direction of the exhaust gas so that a first space 
closed along the upstream edges and opened 
along tiie downstream edges is formed between 
IS said nonwoven sheets via one of said corrugated 
plates, and the other surface of said one nonwoven 
sheet and tiie other surface of said other nonwoven 
sheet are in close contact and are continuously 
welded to each ottier along the downstream edges 
20 thereof as seen from the flowing direction of tiie 
exhaust gas so that a second space closed along 
the downstream edges and opened along the 
upstream edges is formed between said nonwoven 
sheets via the other of said corrugated plates, char- 
ts acterized in that a welded length of said nonwoven 
sheets in ttie flowing direction of the exhaust gas is 
longer in tiie central zone of the particulate trap 
than in the circumferential zone thereof. 

30 8. A particulate ti-ap according to claim 7, wherein saki 
welded length of said nonwoven sheets varies 
gradually so as to become maximum at the center 
point of sakJ particulate trap. 
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6. A particulate ti-ap according to claim 5, wherein said 
wave-height of said conjugated plate varies gradu- ss 
ally so as to become minimum at the center point of 
said particulate trap. 
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